The sound-level-dependent growth in the extent of fMRI activation in Heschl's gyrus is different for low- and high-frequency tones.
fMRI (functional magnetic resonance imaging) was used to investigate whether the growth in activation of the human auditory cortex, with increasing sound level, is discernibly different for high- and low-frequency tones. Ten volunteers were scanned whilst listening to sequences of low-frequency (0.30-kHz) tones at sound levels between 42 and 96 dB sound pressure level (SPL), and 10 whilst listening to high-frequency (4.75-kHz) tones at the same sound levels. Activation was measured in Heschl's gyrus (including primary auditory cortex) which has been shown to be most sensitive to changes in sound level. For the 0.30-kHz tone, the extent of activation was flat up to 66 dB and then showed a rapid growth which continued up to the highest level studied (96 dB SPL). In contrast, increasing the level of 4.75-kHz tones produced a steady growth in the extent of activation across the range of levels studied. These results are consistent with physiological evidence suggesting that recruitment of primary auditory cortical neurones may be different at high and low frequencies.